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Abstract
Objectives-To document the number of children

aged less than 15 years who developed diabetes and
were managed within one large health district, and to
evaluate the outcome of those children managed
without hospital admission at diagnosis.
Design-A retrospective study over 1979-88,

when a paediatrician and a physician with special
interests in childhood diabetes initiated joint clinics.
Data collected from the district diabetes register and
files of consultants and health visitors specialising in
diabetes.
Setting-Referral of children to consultants in

Leicestershire (total population 863 000).
Main outcome measures-The proportion of

children managed without hospital admission,
comparison of readmission rates and glycated
haemoglobin concentrations between children
admitted and those not admitted.
Results-Over 10 years 236 children aged 10-14

years developed diabetes (annual incidence rate
12-8/100 000 child population (95% confidence
interval 11'3 to 14.7)). In total 138 were not admitted
to hospital but, received supervised management
based at home. Admitted children were younger
or acidotic or their family doctors did not contact the
diabetes team. Duration ofadmission declined from
seven days in 1979-80 to three days in 1987-8. Ninety
two were not admitted to hospital during the 10 years
for any reason. Significantly fewer children who
received management at home were readmitted for
reasons related to diabetes than the group treated in
hospital (30 (22%) v 40 (41%); p= 0004). Concen-
trations of glycated haemoglobin were no different
between the two groups.
Conclusions-Children with newly diagnosed dia-

betes may be safely and effectively managed out of
hospital. Domiciliary or community based manage-
ment depends on the commitment of consultants
specialising in diabetes working in close cooperation
with general practitioners, specialist nurses in
diabetes, and dietitians.

Introduction
The United Kingdom has a comprehensive primary

and community health care system, including the
widespread availability of specialist nurses in diabetes

in at least 81% of health districts.' Yet children with
newly diagnosed diabetes are still routinely admitted to
hospital.2 The British Paediatric Association's working
party on children's diabetes services found that 87% of
paediatricians reported that virtually all children were
admitted at the time of diagnosis.' In 1988, 1600
children under 15 years of age living in the British Isles
developed diabetes.3 A subsequent survey of these
children confirmed that 95% were admitted to
hospital, 42% for more than seven days.4 In the United
States a position statement in 1990 by the American
Diabetes Association accepted that inpatient care was
most appropriate for children and adolescents when
diabetes was diagnosed.5

Supervised outpatient management of children was
described over 40 years ago in the United Kingdom2 6
and since the 1970s in Israel78 and the United States.9
There is no published work showing that hospital
admission for children who do not require intravenous
treatment is necessary or beneficial. Indeed several
studies assume that there are benefits from a shorter
duration of admission if the initiation of insulin
treatment and basic education can be accomplished by
an organised specialist team,"' " particularly when
specialist nurses in diabetes are available." 12
The present study spanning the decade 1979-88

documents the number of children developing diabetes
who were managed within a large NHS district (total
population 863 000); describes the management at
diagnosis, drawing particular attention to the propor-
tion of children not admitted to hospital; and evaluates
the short and medium term efficacy of inpatient and
outpatient management.

Subjects and methods
Names were identified of children aged 0-14 years

who had developed insulin dependent diabetes
between 1 January 1979 and 31 December 1988 from
the Leicestershire diabetes register of all diabetic
patients who were taking insulin (95-100% complete
for childhood diabetes'3) and from consultants' card
indexes. Data retrieved from the hospital notes of the
children included date of diagnosis, age, duration of
admission, where and by whom initially managed,
readmissions to hospital, and reasons for readmissions.
Analysis was made of all glycated haemoglobin
concentrations during the 10 years of study. Compari-
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sons were made by using x2 tests of independence,
Student's t tests, or Kruskal-Wallis tests.'4

Results
A total of 236 children aged 0-14 years at diagnosis

who had developed diabetes in the 10 years after
1 January 1979 were identified. The annual incidence
ranged from nine to 36 cases a year. The childhood
population (0-14 years) in 1983 was 185 000, giving an
average annual incidence of 12 8 cases/100000
(95% confidence interval I1 *3 to 14 7).

INITIALMANAGEMENT

At diagnosis 98 (42%) children were admitted to
hospital. Fifty three of these were admitted under the
care of consultants who were not specialists in diabetes.
Most of these children were transferred to the care of
the paediatrician (PGFS) soon after admission.
The table gives the age distribution at admission and

whether the children received an intravenous infusion.
The median duration of admission was five days, this
figure decreasing from seven days in 1979-80 to three
days in 1987-8 (Kruskal-Wallis X24df= 24-03,
p = 0-000 1). Seventy two children admitted were dis-
charged in less than eight days. Of 21 children aged less
than 5 years, 14 (67%) remained in hospital for more
than five days compared with 32 out of 77 (42%)
children aged more than 5 years who were admitted
(X2ldf= 4-18, p = 0-041).

Age distribution and initial management ofchildren with diabetes

Initial management

No No (%) of
(cumulative admissions

%) of No(/) receiving
children of intravenous

Age (years) identified admissions infusion

0-1 6 (3) 6 (100) 3 (50)
2-4 34 (17) 15 (44) 8 (53)
5-9 81 (51) 38 (47) 20 (53)
10-14 115 (100) 39 (34) 28 (72)

Total 236 (100) 98 (42) 59 (60)

There were seven children whose initial admission
was for more than 10 days: four of these were admitted
under the care of a consultant with no special interest in
diabetes; two had serious social problems; and one was

admitted with severe ketoacidosis with neurological
sequelae.

In total 138 (58%) children were not admitted to
hospital. Of these, 95 received their first injection of
insulin at home, 28 received their first injection in a

ward side room and later went home, and 17 were
managed through the outpatient department. One
consultant (JRH) saw 101 of the children not admitted
to hospital and managed 91 on a domiciliary basis. The
consultant paediatrician (PGFS) saw 28 of these 138
children and managed 21 in the hospital ward side
room. Twenty two children who were seen by
other consultant teams avoided hospital admission,
significantly fewer than those seen by the diabetes
specialists (X22df= 104-32, p < 0-000 1).

READMISSION

In the total cohort 71 (30%) required subsequent
admission to hospital for a problem related to diabetes
(hypoglycaemia, ketoacidosis, or other conditions not
usually requiring admission in non-diabetic children).
During the 10 years of study 92 (39%) did not require
admission to hospital at diagnosis or thereafter. Of the
98 children admitted to hospital at diagnosis, 40
required readmission for a problem related to diabetes
compared with 31 (22%) of the group who had initially
been managed out ofhospital (X2ldf= 9-176, p = 0001).

RECURRENT READMISSIONS

Five children required more than three readmissions
related to diabetes. One of these children had been
initially treated at home. One child was readmitted
because of cataracts and later gynaecological problems,
and the four others were readmitted with recurrent
ketoacidosis or hypoglycaemia associated with
recognisable developmental, behavioural, or cultural
problems.

BIOCHEMICAL CONTROL

The mean glycated haemoglobin concentration
in 1988 for children who had had diabetes for over two
years was 10-1% (normal range 4.0-8.5%) with no

significant difference (t=0 9002, 111 df, p=0 37)
between the group treated at home (10-2%) and those
treated in hospital (100-/0%).

Discussion
This study confirms that most children with newly

diagnosed diabetes may be managed safely without
admission to hospital. The success of management out
of hospital depends on two vital factors. Firstly, the
availability and commitment of consultant specialists
in diabetes to initiate management outside the environ-
ment of the hospital ward. This often entails out of
hours domiciliary visits or the use of off ward facilities.
Secondly, the use of specialist nursing skills; in
Leicestershire this is the diabetes health visitors with
help from district (or community) nurses. The nurses
visit the child's home on the second and subsequent
days to teach and supervise injections and practical
aspects of good management. Outpatient or domi-
ciliary dietary advice is also available soon after diagno-
sis. The box outlines the strategy.

Outpatient management of patients with diabetes
has been a feature in Leicestershire since the inception
of the NHS in 1948. The first health visitor specialising
in diabetes was appointed in 1950 and shortly after-
wards the management of children as outpatients was
described.6 In a more complete description of the
children's diabetes service,'5 136 children were diag-
nosed between 1950 and 1966. Only 35 referred
directly to the diabetic clinic were admitted and 71
were not subsequently readmitted. In a larger survey of
nearly 800 children diagnosed after 1930 the cohort
was divided into index children (474), who were

referred directly to the diabetic services and non-index
children (323), who were treated outside the service
but later referred into it.'6
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Strategy for out ofhospital management of
children with diabetes
DAY 1

1 Prompt diagnosis

2 Immediate telephone referral to specialist team

3 Availability of consultant for consultation
4 Domiciliary/outpatient consultation:

(a) confirmation of diagnosis
(b) initiation of insulin treatment
(c) simple explanation of diabetes
(d) action plan for next 24 hours

DAY 2

Home visit by specialist nurse in diabetes and/or com-
munity nurse (for injection support)

SUBSEQUENT DAYS

Regular home, clinic, and telephone contacts by team
members
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In total 389 of the index group were managed
initially outside hospital and 356 did not require
subsequent readmission. An analysis of long term
vascular complications showed that 47 (10%) of the
index group showed proliferative retinopathy com-
pared with 74 (23%) in the non-index group after a
duration of up to 35 years. Proteinuria, end stage renal
failure, high blood pressure, and suboptimal growth
had also been documented in the non-index group of
this cohort'7 but the overall prevalence of vascular
complications has been low compared with reports
from other centres.
The present study differs from previous reports

because it covers a time when a consultant physician in
diabetes (JRH), who has advocated home stabilisation
since 1967, and a consultant paediatrician with a
special interest in diabetes (PGFS) worked in a joint
clinic to manage all children with diabetes in a large
well defined health district. During this time not only
have over half of the children avoided admission to
hospital but the mean length of stay has decreased
significantly. In retrospect many of the 98 children
admitted to hospital were admitted unnecessarily
because of failure to make the diagnosis (particularly in
the very young), because of onset of ketoacidosis, or
because the diabetes team was not informed of the
diagnosis. Of those who received an intravenous
infusion, 27 had a blood pH > 7-2 and had not vomited.
They could have been managed as outpatients. In the
second half of this study significantly fewer children
were admitted with ketoacidosis and indeed since
1988 the proportion of children managed out of
hospital has been in excess of 80%.

It is not entirely clear why children managed out of
hospital have fewer readmissions. It might be that the
two groups are from different social backgrounds or
that 1B cell failure is more severe in the group admitted
(particularly those with ketoacidosis). The finding of
no difference in the glycated haemoglobin concen-
trations between the groups (including those with
ketoacidosis) suggests that the latter argument is
unlikely and analysis of those admitted with ketoacido-
sis shows that the social background of those treated at
home is no different from that of those admitted. It is
more likely, as Galatzer et al have observed,8 that by
initiating the process of management of diabetes out of
hospital and allowing parents to adjust by practical
activity to the crisis of diagnosis subsequent problems
are managed more effectively. We are certain that
many potential crises are averted by parents making
telephone contact with specialist health visitors or
consultants and thus avoiding admissions.
The advantage of home based management is that it

is performed by a small team of experienced staff. This
avoids the inevitable conflicts and confusions of
hospital admission by allowing the parents and child to
feel in control from the time of diagnosis. They witness
the clinical and biochemical improvements over the
first hours and days because "education begins
immediately, when they (the parents) are most recep-
tive and they appreciate seeing for themselves the
changes that occur in this phase."'6
Many professionals caring for children express the

view that parents require respite, relief, and even a
time for grieving" 1' organised by the hospital to cope
with the shock of diagnosis. This is totally at variance
with our experience over the past 40 years with parents

Clinical implications

* Most children with newly diagnosed diabetes
can be safely and effectively managed out of
hospital by a small dedicated team
* In this study children who were not admitted
to hospital had fewer subsequent admissions and
equally satisfactory biochemical control
* Strategy is home and parent centred, not
hospital dependent
* Advantages implied are reduced hospital bed
usage, improved community care, and enhance-
ment of family confidence and skills

who express great relief that admission is avoided and
from the time of diagnosis are able to show their own
skills.
This study confirms that children developing dia-

betes at any age may be safely and effectively managed
out of hospital if a specialist team committed to
community management is available. This conclusion
applies to many childhood and adult disorders.
Furthermore, long term follow up studies of children
diagnosed in this district suggest that consistent initial
and continuing care is associated with a lower preval-
ence ofvascular complications.'6 17
The results emphasise the importance of the recom-

mendations of the British Paediatric' and Diabetic'9
Associations that it is a priority to provide adequate
numbers of specialist diabetes consultants, nurses, and
dietitians in every health district.
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